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• Get the newest working papers on energy by 

subscribing to these email lists:

– http://nep.repec.org/nep-ene.html

– http://lists.repec.org/mailman/listinfo/nep-reg

http://nep.repec.org/nep-ene.html


The electrical system 2

Generation

(power stations)



Markets refresher



Belyaev (2011,  p.225):

“In the short run, the 
relationships between average 
variable and the total costs of 
power plants and the annual 
electricity output do not have 
an U-shaped form (with 
minimum).”

“Thus, power plants should 
participate in the competitive 
wholesale market with their 
total (but not marginal, as it 
is accepted in the theory of 
microeconomics) costs not to 
be a bankrupt.”

Belyaev (2011) Electricity Market Reforms: Economics and 
Policy Challenges. Springer
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Deriving a the equilibrium price
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Free market mechanism imposes a rich structure



Looking at total welfare
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• You always pair the strongest 

buyer with the strongest seller.

• Until supply and demand 

intersect

• Isn’t that unfair?
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Other possible arrangements: 

Communist “fair” dictator

Wine
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(difference =18)

Free market maximizes 

W=CS+PS

Consumer Producer
Could this be more efficient?



Deriving a the equilibrium price
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Profit!

-6 -6

Trades with a 

negative value 



Prices in purely competitive 

markets (energy- only markets)
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Peak-load pricing

( )[ , , ] [ ] ( )S S S S S S S S S

s s

L Q K U Q cQ f K K Q   =  − −  +  − 
: [ ]S S S SQ U Q c  = + #  equationsS

: S S

s

K f  =
: ( ) 0, 0,( ) 0S S S S SK Q K Q  − =  −  #  equationsS

If using up to capacity QS=K

Then μ ≥ 0

If using less than capacity QS< K

Then μ = 0

The fixed costs are recovered by the charges μ
Thus only the ones that use the full capacity contribute to cost-recovery!

Is this what is applied?

Yes, but often not: costs are “socialized” (average tariffs over all consumers)

Thus not optimal (trade-off of efficiency, complexity and “fairness”)

[ ]S S SU Q c c = + 

[ ]S SU Q c =

1 equation
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Optimal Dispatch









Fixed cost Power 
(MW) 

years Days/ 
year 

Hrs/ 
day 

Hrs / 
year 

total 
hours 

FC/ 
MWh 

1,300,000,000 500 30 365 24 8760 262800 9.9 

5,000,000,000 500 30 365 24 8760 262800 38.1 
 

≈40

≈10

Levelized costs of generation

Technology Costs Table



Multitude of generation types

Trade-off:

Economics of scale

Flexibility

Baseload power plants

Midload power plants

Fixed cost per 

MWh

Variable cost 

per MWh

Baseload 40 0

Midload 20 30

Peaker 10 50

Peaker power plants

Technology Costs Table

Nuclear Coal

Gas -CCGT

Gas -OCGT Oil Shortage- curtailment
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The supply stack

(also called “merit order”)



Shively, p32.
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Monopoly treatment



















Minimal price you accept



Monopoly treatment
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Monopoly- Subsidy treatment



Duopoly treatment



Duopoly treatment



Duopoly treatment







Power Energy

(Capacity)

For finding the cheapest 

technique it is useful to know 

the average cost…



Fixed versus variable cost
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CDF
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Load-Duration Curve:

Duration[y] = Pr[Demand > y]



Source: ERU

Load-Duration Curve:

Duration[y] = # Hours where [Demand > y]



Load-Duration Curve:

Duration[y] = Pr[Demand > y]
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Daily variations (UK)
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FIND THE MISTAKE!!!
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How to get this 

more typical, 

nicer LD curve?
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Nuclear

Oil
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2. Why coal 

rather than 

(new) gas 

generatiors?

1.Why a diversity 

of generation 

types?

3. Negative 

prices?

Different fixed & 

variable cost 

profiles x

variability in 

demand
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Overview newly introduced curves & table
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Price is set by the variable costs 

of the most expensive generator 

needed to meet demand

Supply & demand curve




